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Introduction. Jn this presentation attention will
be focused on the problem of urinary incontinence.
We will look briefly at the various types and causes
for this distressing disorder (Table 1). Mention will
also be made as to treatment with particular emphasis on the surgical correction ( or attempts at correction) of the postoperative urine leakage such as one
sees following prostatectomy or trauma.
Before we talk about incontinence, it would
be helpful to look at the normal mechanisms which
allow us to contain urine for long periods of time
and at the appropriate and socially acceptable time,
to eliminate our liquid waste products with minimum
effort and exertion. In the female there is no distinct
urethral sphincter or muscle which can be identified
as such. The entire urethra acts as a valve mechanism.
The resistance to outflow through the urethra increases as one proceeds from the bladder neck, reaching a maximum resistance in the midportion, and
then gradually lessening again as the meatus is approached. Theoretically, the longer the urethra, the
more effective the sphincter action. Indeed, it is this
lengthening principle which is often utilized during
treatment of some forms of female incontinence.
The male is much better endowed for here we
have two distinct mechanisms, and definite musculature can be identified as sphincter. In the event of
damage to one or the other sphincters, the other
one will serve quite as well as a competent mechanism. Definite circular fibers can be identified at the
level of the bladder neck which are adequate to contain all of the liquids within the bladder during the
resting state. This is the sphincter that is routinely
destroyed or damaged in some way at the time of a
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prostatectomy. Providing the external sphincter is
intact, this will not make the patient incontinent.
Distal to the prostatic urethra and at the level of
the urogenital diaphragm, sphincter muscles are
identified; all are limited to an area of several millimeters in length. These can very easily be seen on
cystoscopy as one withdraws the cystoscope. Beyond
the level of the veru the sphincter muscle closes down
the urethra. During the act of voiding both sphincters
relax, the bladder detrusor muscle then contracts,
and the urin,e is passed.
Urge Incontinence. This results from a primary
abnormality of the bladder, rather than damaged or
incompetent sphincters. This is not true incontinence
in that the patient is not continually wet. The patient will suddenly have an uncontrollable urge to
void, and a small quantity of urine escapes before an
appropriate facility can be located. There is an abnormal stimulus acting upon the detrusor muscle,
causing bladder contractions, and overriding the
sphincter. This is seen in irritated bladders, such as
during an episode of cystitis or following extensive
radiation to the bladder wall. A similar mechanism
is in operation when "bladder spasms" are experienced with an indwelling Foley catheter. Here
the bladder surface, in particular the sensitive area
around the trigone, is mechanically stimulated by
the catheter balloon. If this spasm or detrusor contraction is great enough, urine will be forced out of
the bladder and around the catheter. When this
urine leakage occurs, one is inclined to replace the
catheter with a larger one to totally occlude the
urethra. This serves only to increase the stimulation,
and thus the bladder spasms and urine leakage are
worsened. Actually, a smaller, less irritating catheter
should be used in conjunction with some agent to
decrease bladder tone such as Pro-Banthin® or
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Valium®. In the case of urge incon.tinence associated
with cystitis, attention should be directed to resolving the bladder inflammation which in turn should
improve bladder control.
Paradoxical (or Overflow) Incontinence. When
the bladder is unable to empty due to obstruction
it continues to fill until such point as the intravesical
pressure is increased beyond the sphincter pressure,
resulting in urine leakage. This usually produces
a weak dribbling type of urine flow. This can occasionally be seen secondary to a cerebrovascular accident when the bladder innervation is impaired and
bladder muscle tone is decreased. Often, the patient with paradoxical incontinence will give a history of satisfactory urine control during the day
when he exerts greater effort to remain dry but wets
himself at night when more relaxed and the sphincter
pressure is less, thus producing the "elderly bedwetter." Generally, if untreated the problem gets
worse and eventually the dribbling begins to occur
both day and night. Initial management requires
drainage and decompression of the bladder with use
of a catheter. In addition to a decompensated thinwalled bladder, the problem of post-obstructive
diuresis must be expected and treated accordingly
with fluid replacement and supportive measures.
After the patient is stabilized, the etiology of the
original obstruction must be determined and relieved. If bladder impairment is not reparable, longterm urine drainage will be required.
Stress Incontinence. As mentioned earlier, in
the female the sphincter is poorly defined, and the
entire length of urethra acts as a control mechanism. When relaxation of the pelvic floor occurs,
such as after multiple pregnancies, there is shortening
of the urethra as well as prolapse of the bladder base
and urethra. Green has shown that as this relaxation
occurs, the relationship of the bladder base to the
urethra is critical to urine control in the female. This
vesicourethral angle can be accurately measured on
a cystourethrogram and is helpful in planning corrective surgery. These patients are normally dry during normal activity, and the voiding pattern is unremarkable. The urethral sphincter, however, is just
borderline with normal vesical pressures; the sphincter resistance is adequate to control urine. When
intravesical pressure is slightly increased, however,
such as when coughing or laughing, the integrity of
the sphincter is overcome and urine leakage occurs.
In general, treatment requires surgical correction to
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TABLE 1
TYPES OF URINARY INCONTINENCE

1.
2.
3.
4.

Urge Incontinence
Paradoxical (or Overflow) Incontinence
Stress Incontinence
Enuresis
5. Structural Defects
6. Acquired Sphincter Damage

provide adequate support to the bladder and urethra
as well as to lengthen the urethra. This can be done
through the anterior vaginal wall by reinforcing the
urethra with adjacent tissue. The most commonly
used procedure is the Kelly Plication. The correction
can also be made from above by tacking the urethra
·and anterior bladder to the undersurface of the
symphysis and rectus sheath, as in the MarshallMarchetti-Krantz procedure.
Enuresis. The word enuresis is of Greek origin
meaning urine leakage, but by common usage over
the years it has been limited to wetting during the
hours of sleep. Except for the paradoxical incontinence seen in the elderly, enuresis is a problem of
the younger patient.
Other Structural Defects. Anatomical defects
of the lower urinary tract may result in urinary
incontinence even in the presence of a normal urethral sphincter mechanism. These can be both congenital or acquired in origin.. In the former group
one sees patients with extrophy of the bladder or
with a severe degree of epispadias. Likewise, one sees
patients with fistulous communications such as occur
between the urethra or bladder and the perineum
as is found in certain types of imperforate anus. In
the female, an ectopic ureter may exit beyond the
urethral sphincter or in the vagina producing incontinence. Urinary incontinence can result from abnormal or absent innervation to the bladder and
sphincter which is secondary to spinal cord defects
as occurs in those patients with congenitally absent
sacrums and myelomeningoceles. Acquired defects,
especially in the female, may be the result of gynecological surgery or traumatic deliveries resulting
in urethral or vesicle fistulae. Radiation therapy for
malignant disease may produce fistulae between the
urinary tract and some other organ system with its
associated urine leakage. Treatment for these conditions should be aimed at closure of the structural
defects such as repair of the fistula and excision or
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relocation of the ectopic ureters. If closure of the
defect is not surgically possible some form of urinary
diversion may be necessary.
Acquired Urinary Incontinence. The problem
of acquired urinary incontinence is a result of direct
damage to the sphincter mechanisms such as one
sees following prostatectomy. An entire spectrum
of urinary leakage can be seen depending on the
degree of sphincter integrity remaining. If the fibers
have been weakened but some circumficial fibers
remain, the patient may have typical stress incontinence with adequate control at rest with low intravesical pressures; however, when coughing or straining the intravesical pressure exceeds the sphincter
resistance and urine is on its way. When sphincter
damage is more extensive, such as when a cut or
tear extends through the entire membranous urethra,
the patient will have a continuous dribble. In fact,
it is probable he may not be able to void at all if
urine runs out freely and there is no accumulation in
the bladder. This is indeed a distressing problem,
both for the patient and the doctor. Since most of
the other forms of urinary incontinence are "acts
of God," and the surgeon is not directly responsible
for the patient's dilemma, there is not the overwhelming motivation one sees at attempts to correct the
postoperative incontinence. With one act of commission the surgeon has unleashed untold woe upon
himself and his unfortunate damp patient.
All of the techniques and approaches to prostatectomy can result in postoperative incontinence. In
some types of prostatectomy, however, this complication is much more common. The likelihood of this
problem occurring is greater when a total or radical
prostatectomy is done for malignancy. In looking at
the multitude of techniques, apparatus and corrective
operations, it is clear that variety and enthusiasm
have more than compensated for what has been

TABLE 2
METHODS FOR CONTROL

I. Suicide

2.
3.
4.
5.
6.
7.
8.

Urologist Leave Town
Social Ostracism
Wearable Urinal
Retention Catheter
"Texas" Catheter
Cunningham Incontinence Clamp
Attempt Surgical Correction

meager in success (Table 2). Suggestions to resolve
this problem range from the extreme of suicide on
the part of the patient to having the doctor leave
town and set up practice elsewhere. In most cases,
neither of these two recommendations is very useful.
If some portion of the sphincter is intact, it is possible
to strengthen these fibers by use of perinea! or urethral sphincter exercises. The patient is instructed to
"cut-off" his stream several times during each voiding
and to remember to "pucker up" his perineum when
straining and assuming the upright position. If the
patient is totally incontinent, which, according to
Dr. Kauffman, occurs in a "small but vocal percentage of postprostatectomy patients," the problem
is far more serious and difficult to treat. If one
simply throws up his hands and admits defeat, some
type of external appliance or device will be needed.
This includes wearing a pad, rubber pants, or graduating to a penile clamp such as a Cunningham clamp.
At a more sophisticated level, one could advance to
the use of a urosheath; the McGuire urosheath of
Richmond origin is probably the best known.
Numerous surgical procedures have been advocated for returning the patient to continence. In the
early 1920's, the late Dr. Hugh Young suggested
excising a portion of the bladder neck to narrow the
bladder outlets. This was based on the theory that
by excising the scar tissue and lengthening the urethra, control would return. I have not been able to
obtain any data on the success rate other than to say
this procedure is not generally popular among current practicing urologists. Dr. Thompson suggested
suspending the bladder and prostatic urethra from
the anterior abdominal wall and undersurface of the
symphysis pubis. This is similar to the procedure
reported by Drs. Marshall, Marchetti and Krantz
for correcting stress incontinence in the female.
Further attempts have been made to compress the
urethral lumen by external pressure. Dr. Foley devised a fascinating pneumatic compression clamp
which surrounds the urethra. Initially, a segment
of the urethra was isolated from the penile shaft
and provided with a skin covering to form a type of
"bucket handle" to the urethra. The activating device for the pressure cuff was kept in the patient's
pants pocket. A mere push of the button and the
pressure was on. It was said to be good for taking
long automobile or bus rides, but because of the
need for an external appliance, it never became very
popular. Using a more physiological approach, at-

233

TEXTER: URINARY INCONTINENCE

tempts were made to provide the external compression by some portion of the patient's own musculature. A strip of gracilis muscle or rectus muscle
could be freed up and looped around the urethra,
similar to a cowboy's lasso. Fascia! strips were also
used with some degree of success. The failure with
this method is probably related to the use of voluntary muscles and fascia which are not able to provide the constant contraction which is · essential to
the muscle tone found in naturally occurring sphincter
muscles. To counter this problem, investigators very
cleverly chose to use a portion of the anal sphincter
to provide continence to both the urethra and anus.
Two methods are available. One means is to cut a
strip of anal sphincter which has been freed and
loop it around the urethra. This is then sutured back
to its original attachment. More recently, Dr. Mathison has suggested that a strip of anal sphincter be
freed but left intact at both of its ends. The urethra
is then cut and pulled through the sphincter loop and
then reanastomosed. A number of our patients have
undergone this latter procedure. The first one, who
was totally incontinent of urine prior to the operation, had a perfect result; he was delighted. Since
then our patients have not been as fortunate. Not
only has the incontinence continued, but there have
been subsequent problems with stricture formation
at the urethral anastomosis site.
A new twist was added to the story of urinary
incontinence therapy in 1956, when Dr. Beneventi
reported his approach to the problem. He exposed
the urethra through the perineum after marking the
urethra with two stay sutures. The urethra was
transected between the sutures. The cut ends were
then rotated, one 180° to the right and the other
180° to the left, and reanastomosed into the new
position, giving a 360° twist to the new urethra.
Various materials have been utilized to squeeze
off the urethral lumen. In the early 1960's, Dr.
Berry achieved some success in establishing urinary
continence by inserting a small rectangular acrylic
prosthesis between the bulbous urethra and the overlying musculature. The prosthesis was held in place
by suturing it to adjacent muscles or directly to the
bony ischial and/or pubic rami after drilling holes
for suture placement. Interest for this prosthesis
faded when patients complained of perinea} pain
or the prosthesis became infected and required removal.
Using much the same approach, Dr. Hinmann

suggested using a piece of a rib rather than the
acrylic prosthesis to compress the urethral lumen.
The delicate balance, however, between enough compression to establish continence and yet not obstruct
urine outflow was rarely achieved.
More recently, Dr. Kauffman has advocated a
more pliable form of compression of the urethra by
crossing the crura over the bulbous urethra and
suturing them in place. Because of failure, this has
been modified several times. The crura were sutured
directly over the urethra, and eventually the use of a
"wad of marlex" tucked under the crura was suggested. This uses foreign material for support, and
we are again troubled with the infection and fistulae
formation. One of our patients treated with this
marlex support actually eroded the prosthetic material directly into the urethral lumen. A recent report from the University of Minnesota has described
the use of a new silastic urethral compression cuff
which is entirely buried beneath the skin. It is somewhat reminiscent of Dr. Foley's old pneumatic cuff.
The squeeze bulbs, however, are recessed into the
scrotum, one valve into each compartment with the
pressure reservoir hidden beneath the rectal muscles.
It appears to be rather complicated, and while its
use is thus far quite limited because of the previous
problems with such devices, one would question
how practical it will be clinically.
In conclusion, it may be said that the problem
of urinary incontinence has not been solved. With
regard to the various plastic operations proposed
for correction of the paralyzed sphincter with complete permanent incontinence, it would be as true
today as it was in 1939 for Dr. Herman to say:
"The results, with few exceptions, are unsatisfactory."
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